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INTRODUCTION 
The	giant	 cell	 epulis,	 also	 termed	peripheral	





Epulis	 is	 not	 a	 neoplasm,	 but	 an	 unusual	
pattern	 of	 chronic	 inflammation,	 referred	 to	 as	
granulomatous	inflammation	(Cotran	et al., 1989).	
The	 macrophage	 is	 a	 central	 figure	 in	 chronic	
inflammation	 because	 of	 the	 great	 number	 of	
biologically	active	products	it	can	produce	(Adams	
et al.,	1988).	Other	types	of	cells	present	in	chronic	
inflammation	 are	 lymphocytes,	 plasma	 cells,	
eosinophils,	and	mast	cells	(Cotran	et al.,	1989).	
Histologically,	 the	 characteristic	 feature	 of	
granulomatous	 inflammations	 is	 the	 presence	 of	
modified	macrophages	which	are	called	epithelioid	
cells;	these	cells	are	derived	from	the	monocyte/
macrophage	 lineage	 (Cotran	 et al., 1989).	 In	
response	 to	 various	 foreign	 bodies,	 epithelioid	
cells	fuse	and	give	rise	to	multinucleated	giant	cells	
(MGCs)	 (Brodbeck	 and	 Anderson,	 2009).	 These	
cells	may	 achieve	diameters	 of	 40	 to	50	µm	and	
may	contain	up	to	50	nuclei	(Cotran	et al., 1989).	
The	 classical	 example	 of	 granulomatous	
disease	 is	 tuberculosis,	 but	 sarcoidosis,	 deep	
fungal	 infections,	 reactions	 to	 a	 foreign	 body,	
brucellosis,	 schistosomiasis,	 cat-scratch	 disease,	
syphilis,	 and	 leptospirosy,	 all	 evoke	 this	 pattern	
(James,	 2000).	 	 Two	 factors	 were	 proven	 to	
determine	the	formation	of	granulomas.	One	factor	
is	the	presence	of	indigestible	organisms	(such	as	
tubercle	 bacillus)	 or	 particles	 (such	 as	 mineral	
oil,	 complex	 polysaccharides,	 and	 polymers).	
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and	 interleukin-4	 (IL-4);	 consequently,	 the	 up-
regulation	and	secretion	of	DC-STAMP	(Dendritic	
Cell-Specific	 Transmembrane	 Protein)	 by	 the	
monocytes;	DC-STAMP	causes	the	transformation	
of	 monocytes	 in	 epithelioid	 cells	 and	 MGCs	 in	
culture	(Sakai	et al., 2012).	





Langhans	 giant	 cells	 (named	 after	 Theodor	
Langhans,	a	German	pathologist	and	also	known	
as	 Pirogrov-Langhans	 cells)	 are	 a	 specific	 type	





Although	 traditionally	 their	 presence	 was	
associated	with	tuberculosis,	they	are	not	specific	
for	mycobacterial	disease,	but	are	found	in	nearly	
every	 form	of	 granulomatous	disease,	 regardless	
of	pathology.	Langhans	cells	are	often	present	 in	
the	 transbronchial	 lung	 biopsies	 or	 lymph	 node	
biopsies	 in	 patients	 suffering	 from	 sarcoidosis	
(Kern	et al., 2003).
Another	 type	 of	 MGCs	 is	 the	 Touton	 giant	
cell,	 common	 for	 lipid-laden	 lesions,	 such	 as	 fat	









fibroangiomatous	 stroma;	 foci	 of	 hemosiderin	
deposition	may	be	present	in	the	proximity	of	the	
lesion.			




of	 MGCs	 in	 epulis	 for	 a	 better	 understanding	 of	
their	function	and	evolution.	
MATERIALS AND METHODS 
The	 intraoral	 examination	 of	 two	 patients	
identified	 lesions	 displaying	 a	 sessile	 aspect	
and	 different	 size,	 localized	 on	 the	 gingiva,	 in	
mechanically	solicited	areas.	
The	 lesions	 were	 excised,	 fixed	 in	 10%	
buffered	formalin,	embedded	in	paraffin,	sectioned	




features	 consistent	with	 the	 giant	 cell	 epulis:	 an	
uncapsulated	aggregation	of	MGCs	and	numerous	
epithelioid	 cells	 in	 a	 background	 of	 fibroblasts	
and	 extravasated	 red	 blood	 cells.	 Occasionally,	
connective	 tissue	 trabeculae	 containing	 blood	
vessels	 intersected	 the	granuloma.	The	overlying	
epithelium	 had	 a	 variable	 thickness,	 and	 was	
ulcerated	 in	 some	 areas;	 when	 ulceration	 was	
present,	 the	 ulcer	 bed	 consisted	 of	 fibrinoid	
necrotic	debris	 (Fig.	1)	 .	 In	 the	peripheral	zones,	
hemosiderin	 deposits	 were	 present	 (Fig.	 2).	
Hemosiderin	 deposition	 is	 the	 consequence	 of	
prior	 hemorrhages	 or	 an	 inflammatory	 infiltrate	
secondary	 to	 mucosal	 ulceration	 (Cotran	 et al., 
1989).





the	 cellular	 connective	 tissue.	 Numerous	 blood	
vessels	 were	 dilated	 and	 exhibited	 stasis;	
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Within	 the	 MGCs	 aggregates,	 the	 cellularity	
was	 higher	 compared	 to	 the	 trabeculae;	 the	
stromal	 fibroblasts	 were	 rounded,	 resembling	
mesenchymal	 cells;	 the	 MGCs	 were	 closely	
associated	with	epithelioid	cells.	Epithelioid	cells	
formed	 a	 relatively	 homogenous	 population;	




(Cotran	et al	.,	1989,		McNally	et al., 2011).	In	order	
to	 sustain	 this	 idea,	 on	 the	 histological	 sections,	
we	 also	 noted	 that	 the	 epithelioid	 cells	 showed	
a	marked	 tendency	 to	 fuse	with	 each	 other;	 the	
resulting	 MGCs	 shared	 the	 same	 cytoplasm	 and	
the	nuclei	became	scattered	throughout	the	cell.	In	
some	MGCs,	the	nuclei	were	crowded	together	and	
seemed	 to	overlap	within	 the	mass	of	 cytoplasm	
(Fig.	4,	5)	.
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cells	 were	 large,	 with	 an	 acidophilic	 cytoplasm	
and	 contained	 tens	 of	 euchromatic	 nuclei	 and	
phagocytic	material	(Fig.	6).
MGCs	 in	 resting	 functional	 state	 showed	
different	degrees	of	apoptosis;	they	did	not	contain	
phagocytic	 material;	 instead	 they	 displayed	 the	
characteristic	 features	 of	 degenerating	 cells:	 a	
shrunk,	condensed	cytoplasm	and	irregular,	dense	
nuclei	(Fig.	7).	
Most	 tumor-like	 hyperplasia	 associated	
with	the	oral	cavity	and	the	jaws	have	a	common	
pathoetiology:	 they	 are	 all	 reactive	 lesions	
which	 appear	 in	 relation	 to	 chronic	 irritation	 or	
masticatory	trauma	(Neville	et al., 2009).
Histologically,	 these	 lesions	 show	 an	
admixture	 of	 tissue	 types	 which	 are	 compatible	
with	 epulis	 (i.e.	 the	 peripheral	 giant	 cell	
granuloma),	 peripheral	 ossifying	 fibroma	 and	
pyogenic	granuloma.	Such	lesions	are	traditionally	
diagnosed	according	to	 the	dominant	 tissue	type	
(Naderi et al., 2012).	
Peripheral	 ossifying	 fibromas	 usually	
display	 a	 combination	 of	 fibrous	 proliferation	
and	 mineralized	 masses,	 which	 may	 be	 either	
dystrophic	 calcifications,	 or	 bone-cementum-like	
tissue	(Thompson	and	Wenig,	2011).	Metaplastic	
or	 osteoplastic	 new	 bone	 formation,	 as	 well	 as	
dystrophic	 calcifications	 may	 be	 seen	 in	 epulis,	
especially	 in	 the	 zones	 adjacent	 to	 the	 alveolar	
bone,	 but	 the	 presence	 of	 the	 MGCs	 makes	 the	
difference	 between	 these	 two	 lesions	 (Regezi	 et 
al.,	2009,	Tandon	et al., 2012).
In	 pyogenic	 granuloma,	 the	 major	 bulk	 of	
the	 lesion	 consists	 of	 a	 solid	 proliferation	 of	




Differentiation	 between	 epulis	 and	 extra-
osseuos	 brown	 tumor	 of	 hyperparathyroidism	
is	 quite	 challenging,	 because	 of	 the	 similar	
histological	 features:	 numerous	 giant	 cells	 with	
interstitial	 hemorrhage,	 and	 ingrowth	 of	 fibrous	
tissue	(Etemadi	et al., 2009);	distinction	between	
these	 lesion	 relies	 on	 medical	 history	 and	 the	
laboratory	investigations.
Giant	 cell-rich	 osteosarcoma	 contain	
numerous	 osteoclast-like	 giant	 cells,	 admixed	
with	 undifferentiated	 stromal	 tumor	 cells.	 In	
some	cases,	 these	benign	MGCs	may	obscure	 the	
malignant	 cells	 in	 the	 background	 (Klein	 and	
Siegal,	 2006);	 therefore	 such	 lesion	 needs	 to	 be	
distinguished	from	epulis.	In	epulis,	fibroblasts	are	
uniformly	distributed	and	 lack	dysplasia;	mitotic	
activity	 of	 fibroblasts	 is	 common,	 especially	 in	
the	 lesions	 developing	 in	 children	 and	 young	
adults.	 However,	 in	 MGCs,	 mitoses	 are	 unusual,	
and,	 if	 present,	 should	 be	 considered	 a	 sign	 of	
sarcomatous	change	(Verma	et al., 2011).	
Epulis	 is	 a	 site-specific	 variant	 of	
granulomatous	 inflammation	 arising	 exclusively	
from	 periodontal	 ligament;	 actually,	 this	 lesion’s	
denomination	is	quite	eloquent:	the	term	literally	
means	“on	the	gingiva”.	But	then,	the	microscopic	
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other	name	for	this	lesion,	i.e.	peripheral	giant	cell	
granuloma.
Presence	 of	 MGCs	 has	 long	 been	 known	 as	
the	 key	 element	 for	 epulis	 diagnosis;	 still,	 there	




similar	 to	 osteoclasts	 (Flanagan	 et al., 1988,	
Neville	et al., 2009,	Naderi	et al., 2012,	Liu	et al., 
2003);	however,	there	is	much	controversy	related	
to	MGCs	origin.	MGCs	are	assumed	to	arise	 from	
syncytial	 fusion	 of	 mononuclear	 precursors	 of	
bone	marrow	origin;	other	possible	sources	could	
be	 endothelial	 cells	 or	 stromal	 cells	 (Rajendran,	
2006).	
More	and	more	data	support	the	concept	that	
MGCs	 are	 a	 reactionary	 component	 of	 the	 lesion	
and	 derive	 from	mononuclear	 cells	 in	 the	 blood	
stream,	 which	 are	 recruited	 and	 differentiate	
only	 in	 response	 to	 certain	 stimuli	 from	 stromal	
cells	 (Cotran	 et al., 1989,	 El-Mofty	 and	 Osdoby,	
1985,	 Cohen	 et al.1988).	 Therefore,	 the	 complex	
interrelation	between	the	cellular	components	 is	
crucial	for	the	formation	of	MGCs	(Liu	et al., 2003).	
In	 order	 to	 sustain	 this	 idea,	 recent	 studies	
using	 cell	 culture	 and	 transplantation	 (El-Mofty	
and	 Osdoby,	 1985,	 Cohen	 et al.1988)	 reported	
that	MGCs	had	a	short	life	and	disappeared	early	
in	 culture,	 contrarily	 to	 the	 stromal	 cells	 which	
underwent	an	active	proliferation.			
Willing	et al.	demonstrated	that	cytokines	and	
differential	 factors	 secreted	 by	 stromal	 cells	 act	
as	monocyte	 chemoattractants	 and	 are	 essential	
for	 osteoclast	 differentiation;	 these	 molecules,	
including	 monocyte	 chemoattractant	 protein-1	
(MCP1),	 macrophage-colony	 stimulating	 factor	
(M-CSF),	 and	 osteoclast	 differentiation	 factor	




which	 has	 disintegrin	 and	 metalloproteinase	
domains;	 these	 proteins,	 including	 Meltrin-
alpha,	 beta	 and	 gamma,	 are	 implicated	 in	 fusion	















cells,	 was	 positive	 for	 proliferating	 cell	 nuclear	
antigen	(PCNA)	(Liu	et al., 2003)
An	 interesting	 aspect	 is	 that	 in	 some	 cases,	
MGCs	 exhibited	 surface	 receptors	 for	 estrogen;	







and	 then	 degenerate;	 eventually,	 aged	MGCs	 are	




cells,	 responsible	 for	 eliminating	 foreign	 bodies	
and	 cell	 debris	 by	 phagocytosis.	 Most	 probably,	
their	 polymorphism	 is	 due	 to	 the	 fact	 that	 giant	
cells	are	in	different	evolving	and	functional	stages.
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